Kinetic and substrate binding analysis of phosphorylase b via electrospray ionization mass spectrometry: a model for chemical proteomics of sugar phosphorylases.
As a general strategy for determining the chemical function of the class of enzymes that cleaves glycosidic linkages with phosphate, the first mass spectrometry and direct detection assay for sugar phosphorylases has been developed and used to study the inhibition and minimal binding requirements of rabbit muscle phosphorylase b. In contrast to the currently employed assays for these enzymes that measure the nonphysiologically relevant reverse reaction of glycosidic bond synthesis and thereby require prior knowledge of not just one but two sugar components, this new method has the potential to greatly reduce the complexity in discovering the substrate specificity of a new enzyme. Certain phosphorylases can catalyze the degradation of glycogen into alpha-D-glucose-1-phosphate and are targets for the development of antidiabetic therapeutics. By electrospray ionization mass spectrometry analysis, the kinetic parameters K(m), V(max), and K(i) (for alpha/beta-D-glucose) have been determined for the rabbit muscle phosphorylase b. This enzyme accepts maltoheptaose, maltohexaose, and maltopentaose as substrates in the direction of glycogen degradation, but the tetrasaccharide maltotetraose cannot serve as a substrate for this phosphorylysis reaction.